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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Eotvos “Tour de Force.” 

May I add to my article in Nature of March 21, on 
the revolving balance of Baron Eotvos, that the method 
lends itself to determine the mass of the earth, or, more 
directly, the Newtonian constant of gravitation, with 
the same simplicity as it does to find the rotation of 
the earth. For this purpose it is merely necessary 
to place a large mass above the balance, say at the 
north end, and below the balance at the south end. 
Then if the direction of rotation is such that the 
north end is moving in the same direction as the 
earth the gravitational couple will act in the same 
direction as the 4V!’ difference of centrifugal force, 
whereas if it turns in the opposite direction, the gravi¬ 
tational couple will be opposed to the centrifugal 
couple. If the large masses of radius c are spherical 
and are made of material of density d, and the ficti¬ 
tious distances of iheir centres vertically above and 
below the small masses at the ends of the balance- 
arms are also equal to c, the arm lengths being r, 
then the time of rotation necessary to make the one 
action equal to the other is given by the equation— 

-p 4812 r . 

1 = 7 ^ 5 " C0S ' <f>- 

(jd c 

Making provisionally r=c, and taking for d the' 
density of lead, the time T comes out as thirty-one 
minutes, which, I fear, is much greater than that 
which could be realised as a free period. If, however, 
the period were one minute, the gravitational couple 
would add or subtract 1/31 part of the centrifugal 
effect, according to the direction of rotation, or the 
ultimate deflections in the two cases would have 
the ratio 15 :i6, a difference which might be 
observable. By fictitious distance I mean the equiva¬ 
lent distance vertically above or below the centre of 
the small mass m at which the, centre of the large 
mass may be imagined acting on the small 
masses with a cosine distribution of force. Actually it 
would have to be larger and further away. This could 
more readily be determined in any particular case by 
arithmetical treatment than otherwise. 

I have been considering in some detail the best way 
of constructing an Eotvos tour de force, if I may be 
allowed so to call it, with a view to the utmost possible 
delicacy, and as I have all the material, I am hoping 
to set one up in a cellar in the country admirably 
adapted to the purpose in such time as I can glean 
from other occupations. C. V. Boys. 

The Motion of the Perihelion of Mercury. 

In Nature for March 21 Sir Oliver Lodge suggests 
that the unexplained part of the motion of the peri¬ 
helion of Mercury may be attributed to the action of a 
resisting medium. Such a medium w'ould not neces¬ 
sarily produce any effect on the mean distance of a 
planet, for such an effect depends entirely on the rela¬ 
tive velocity, and it is probable that the medium would 
revolve with the planets. The principal effect of the 
medium would be to reduce the eccentricity, and de/dt 
would contain e as a factor. There would be no 
motion of the perihelion if e were small enough. Any 
motion of this could arise only if the eccentricity were 
considerable, and thus would contain it as a factor. 
Hence dvs/dt and de/dt would be of the same order. 
Now the observed anomalous variations of vs and e in 
a century are 43" and — o-88", so that they are of 
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different orders, and therefore cannot be due to a resist¬ 
ing medium. 

Or, again, consider the density needed to produce 
the effect. The average resultant velocity of Mercury 
relative to the medium is of the, order of the eccen¬ 
tricity multiplied by the planet’s mean orbital velocity, 
or about eight kilometres per second. If p be the 
density of the medium, a the radius of Mercurj/, U this 
relative velocity, and M the mass of the planet, the 
retarding force would be nearly pa 2 U 2 , and de/edt 
would be of the order pa. 2 U 2 /MU. Substituting for all 
these quantities, except p, their known values, we see 
that p must be of the order 3X10- 11 gm./cm. 3 , while 
the maximum density consistent with the observed 
luminosity of the Zodiacal light is only about 
2 x 10- 17 gm./cm. 3 . To account for the motion of the 
perihelion would, of course, require a still greater 
density. 

Many recent writers on this subject have treated the 
discordance in the motion of the perihelion of Mercury 
as if it were the only unexplained perturbation in the 
soiar system. 'Yet there is an unexplained advance of 
the node of Venus of the same order of magnitude, 
the motions in a century being 43" and 10" respec¬ 
tively. The latter estimate is admittedly subject to 
greater uncertainty, but it is 3-5 times its mean error, 
and the probability that so large a discrepancy is acci¬ 
dental is only about 0-0004. Now, whatever may be the 
effect of departure from simple Newtonian dynamics, 
it cannot alter the plane of an orbit, which can be 
done only by the attraction of other matter, or to a 
negligible extent by a moving resisting medium. It is 
found that a distribution of gravitating matter that 
would represent the motion of the node of Venus would 
necessarily account also for the whole of the dis¬ 
crepancy in the perihelion of Mercury, so that depar¬ 
tures from Newtonian dynamics to explain the latter 
make the former impossible to account for.' It is, of 
course, possible that the excess motion of the node of 
Venus may be due to errors of observation, but the 
probability against this is about 2500 to 1, and it must 
be admitted that any theory with such an a priori 
probability against it is open to very grave suspicion. 

Harold Jeffreys. 


Bee Disease. 

In connection with the article on bee disease which 
appeared in Nature of March 21, perhaps my ex¬ 
perience with diseased bees may be of interest. I have 
subjected to microscopic examination the contents of 
the intestines and chyle stomachs of several dozen 
bees, all guaranteed by a professional lecturer in bee¬ 
keeping to be suffering at the time from the “ Isle of 
Wight" disease.” In ail cases the examination under 
the 1/12 immersion was conducted within five minutes 
after the bees had been killed. In no case did I find 
a trace of Nosema apis. In some there was a pre¬ 
dominance of wild yeasts in the affected parts; in 
others again bacterial multiplication was very far ad¬ 
vanced. It may, of course, be advanced that these 
particular bees were not suffering from the “Isle of 
Wight disease,” but in view of the conclusion adopted 
by several competent biologists that Nosema apis has 
no causal connection with the “ Isle of Wight disease,” 
and also of, the importance of the subject, further 
investigation is urgently needed. The impression left 
on the present writer was that Nosema apis, when 
found, was an accessory, and not a causal agent; and 
the fact that in practically all the observations of this 
disease that have been made in Scotland Nosema apis 
has been conspicuous by its absence supports this 
impression. It would appear that different causative 
agents produce the same symptoms; from the practical 
point of view, as the agents may be protozoa, or yeasts, 
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or bacteria, we need more diagnostic data, for the 
method of combating the disease must necessarily 
depend on the nature of the micro-organism to be 
combated. David Ellis. 

Royal Technical College, Glasgow, March 30. 

The object of the article on bee disease which 
appeared in .Nature of.March 21 was to emphasise 
the fact that, though bees suffer from many diseases, 
the macroscopic symptoms are practically the same, 
and to claim that the only acceptable definition of 
“Isle of Wight disease” is the “disease caused by 
Nosema apis.” As Mr. EHis’s experience would ap¬ 
pear to support this contention, it is to be regretted 
that he should have received the impression that 
Nosema, when found, has no causal connection with 
the disease. The correct deduction would appear to 
be that, in spite of the guarantee of the professional 
lecturer on bee-keeping, the bees he examined were 
not suffering from “ Isle of Wight disease.” It would 
at any rate be interesting to know on what scientific 
data this guarantee was given. The' conclusions in 
the last sentence of Mr. Ellis'- communication are 
identical with those drawn in my article. 

The Writer of the Article. 

Prices of Scientific Andaratus. 

The method of advertising at present adopted Dv 
some of our scientific instrument makers is, I venture 
to think, open to serious objection. The prices, men¬ 
tioned are, it would appear, not the current prices at 
all. An addendum (printed in small type or in some 
other inconspicuous way) informs the . public that, 
owing to the war, the prices quoted in the advertise¬ 
ment are subject to an addition of 10 or 20. per cent., 
and in some cases to as much as 33 per cent.. Would 
it not be advisable to abandon entirely the publication 
of pre-war. prices, and to quote instead the sums for 
which the various forms of apparatus are to be ob¬ 
tained at the time the advertisement meets the public 
eye? Fredk. J. Rrodie. 

Loxley Road, Wandsworth Common, S.W.,_ 

April 2. 


COTTON-GROWING STATISTICS. 

HP HE forecasting of the cotton crop, upon 
J- which depends one of the greatest industries 
of the world and in which Great Britain is especi¬ 
ally interested, has settled into a mixture of reports 
based on a glance round a cotton field, a chat with 
a proprietor, and a combination of a few climatic 
notes which a Government department wisely 
issues for a farmer’s guidance. It is all unsubstan¬ 
tial, but these reports are spread over the world 
and are used as a basis for business and specula¬ 
tion according to the credit any particular reporter 
may have at the moment. 

It is not surprising that serious attempts are 
made to eliminate this casual method and estab-’ 
fish a scientific basis in its stead. A short time 
ago a particular investigation conducted in Egypt 
necessitated the obtaining of a certain amount of 
data of the growth of the “cotton plant. The collec¬ 
tion of. the data was carried out on scientific lines 
and evidently served its purpose. It was found, 
however, that the data and method used for this 
particular purpose gave indication that their use 
could be extended to the solution of a far more im¬ 
portant problem, viz. forecasting with some de¬ 
gree of accuracy the flowering, ripening, and 
stages in the picking of the cotton crop. In other 
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words, an estimate of the yield of the crop could 
be made several weeks before the cotton was ready 
for picking. The line of argument for this conclu¬ 
sion is fairly simple. The rate of the growth of the 
plant in height (stem growth) was considered to 
be, in some proportion, indicative of the rate of 
flowering; so* that a curve of growth, compared 
with some standard growth curve, would indicate 
the rate of flowering three weeks before flowering 
commenced. The flowering curve, in its turn (with 
certain corrections),, offered a ready means of esti¬ 
mating the number of bolls of cotton, or the 
amount of ripe cotton, that could be anticipated 
two months later. Forecasting on these lines be¬ 
came a scientific matter, and it held out a distinct 
promise of a wide field of usefulness. 

The Ministry of Agriculture of Egypt evidently 
determined to 1 test this new method of forecasting 
the cotton crop, and during the year 1915 arranged 
a number of stations in Egypt where the growth 
of various classes of the cotton plant could be ob¬ 
served systematically and complete data obtained 
of their rates of growth, flowering, and ripening 
of the bolls. The whole of the data thus collected 
has now been published in the Agricultural Journal 
of Egypt (vol. vii., 1917). An elaborate series of 
curves has been graphed from the data. It is appa¬ 
rent that one of the chief objects of the whole 
investigation was the testing of the new method 
of forecasting, for a statement is made to that 
effect. In spite of this, however, no direct refer¬ 
ence is afterwards made in the report as to the 
effectiveness of the method, nor has an attempt 
been made to express an opinion. 

The curves and data accompanying them have 
evidently been considered by the Egyptian 
authorities to be so adverse to this new method 
of forecasting that they have deliberately refrained 
from editorial comment. 

Whilst this particular feature occupies nine- 
tenths of the report, it is evident from the 
other sections, in the form of editorial 
remarks and data, that previous to 1915 cotton¬ 
growing in Egypt was not conducted on cor¬ 
rect lines, and that too strict an adherence to 
Mendelian principles was not yielding the results 
anticipated. In the editorial statements on this 
feature the phraseology used is unfortunately 
liable to misconstruction. It must, however, be 
conceded that further remarks on this feature 
make it clear that whilst Mendelian principles will 
be the basis of future work (this, of course, is 
inevitable), consideration will be given to practical 
factors according- to districts and local conditions. 

The whole subject is one of such practical utility 
that someone should be associated with the 
botanist to act as a guide in pointing out ttie 
direction in which utility is desirable. One or two 
details of the report.—for instance, the measure¬ 
ment of the fibres, etc., and the import of them, 
the experimental spinning, and the interpretation 
of the results—clearly indicate the necessity for 
complementing the staff of the Egyptian Ministry 
of Agriculture dealing with cotton-growing by the 
addition of a man thoroughly acquainted with all 
the practical aspects of the cotton industry. 
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